Enhanced adhesion of ligand-conjugated biodegradable particles to colitic venules.
The expression of certain endothelial cell adhesion molecules (ECAMs) is increased in the vasculature of the inflamed bowel (e.g., colitis), thereby providing an opportunity for targeted drug delivery. We recently demonstrated that biodegradable particles conjugated with ligands to ECAMs exhibit significant selective adhesion to ECAM expressing endothelium. In the present study, we used a murine model of colitis to determine whether poly(lactic acid)-poly(ethylene glycol) particles conjugated with a VCAM-1 ligand (alpha-V) exhibit enhanced adhesion to colitic vasculature. In post-capillary venules of the colon, significantly more alpha-V particles accumulate in colitic mice relative to (i) control mice (i.e., selectivity) and (ii) particles bearing a control ligand (i.e., ligand efficiency). The selectivity and ligand efficiency of alpha-V particles were a function of the total number of particles infused. The highest selectivity observed within our test regime was 3, while ligand efficiency increased linearly with the number of particles injected to a value of 24. This work represents a significant step towards achieving a targeted drug delivery scheme for the treatment of inflammatory bowel disease and indicates that the efficiency of targeting is dependent on the dose regime.